Abstract Objective To examine the efficacy of structured early consultation among employees at high risk for future long-term sickness absence, in the prevention and/or reduction of sickness absence. The focus of the experiment was the timing of the intervention, that is, treatment before sickness absence actually occurs. Methods In the current prospective randomized controlled trial (RCT), employees at high risk for long-term sickness absence were selected based on responses to a 34-item screening questionnaire including demographic, workplace, health and psychosocial factors associated with long-term sickness absence ([28 days). A total of 299 subjects at risk for future longterm sickness absence were randomized in an experimental group (n = 147) or in a control group (n = 152). Subjects in the experimental group received a structured early consult with their occupational physician (OP), in some cases followed by targeted intervention. The control group received care as usual. Sickness absence was assessed objectively through record linkage with the company registers on sickness absence over a 1 year follow-up period. Results Modified intention-to-treat analysis revealed substantial and statistically significant differences (p = 0.007) in total sickness absence duration over 1 year follow-up between the experimental (mean 18.98; SD 29.50) and control group (mean 31.13; SD 55.47). Per-protocol analysis additionally showed that the proportion of long-term sickness absence spells ([28 days) over 1 year follow-up was significantly (p = 0.048) lower in the experimental (9.1%) versus control group (18.3%). Conclusions Structured early consultation with the OP among employees at high risk for future long-term sickness absence is successful in reducing total sickness absence.
Introduction
Long-term sickness absence and work disability constitute considerable public health problems, with important consequences for individuals, their families, for workplaces, and for society [1] . Within the Western countries musculoskeletal complaints and psychological health complaints are highly prevalent [2, 3] , and account for the majority of certified sick leave [4] [5] [6] [7] [8] [9] [10] [11] . Both musculoskeletal and mental health complaints are associated with prolonged sickness absence spells and permanent work disability. In the Netherlands, musculoskeletal and mental health complaints accounted for 65.5% of permanent work disability in 2004 [12] . Stansfeld et al. [7] for example demonstrated the importance of psychiatric disorders as a cause of sickness absence in the Whitehall II study, where psychiatric disorders were the third most common cause of certified absences of 8-21 days in duration and the second most common certified cause of absence of over 21 days for women working in the public service sector.
Longer absences are associated with a reduced probability of returning to work [13] [14] [15] [16] . Nieuwenhuijsen et al. [17] demonstrated in a cohort of Dutch employees on sick leave with common mental disorders that the diagnoses of depression or anxiety disorder were significant predictors of a longer time until occupational rehabilitation. Possible explanations for the difficulty in returning to work are the illness severity in this stage, and the fact that the disorder may be intertwined with the work situation, since work characteristics may have been partially causing the mental health problems [18] . Some studies show that the effectiveness of treatment and rehabilitation of employees on sick leave due to mental health problems is often limited [19] [20] [21] . Therefore, it is hypothesized that a preventive strategy aimed at early intervention of employees before sickness absence or disability occurs, may be more effective. Several preventive strategies may be considered. One strategy could consist of primary prevention, implying that for all employees exposure to risk factors of sickness absence is limited as much as possible. Although this approach is the basis of many occupational health legislation and guidelines, this approach is not feasible in many cases. A second strategy would be to select employees at high risk for health complaints based on symptom levels, for example with respect to levels of fatigue, and provide treatment specifically aimed at influencing these symptoms and assuming that sickness absence will then be positively influenced as well. Although such strategy would probably be effective in reducing complaints, this does not necessarily imply a reduction of sick leave. A third and more promising strategy, applied in the present study, would be to specifically select those employees with a high risk of future long-term sickness absence, where an intervention should be aimed at the diffuse and complex range of risk factors in the etiology of sickness absence. For employees selected according to this strategy, the basis of intervention is the timing of the intervention that is, treatment before sickness absence actually occurs. A prerequisite for this preventive strategy however, is the ability to identify employees with a high risk for disability before sickness absenteeism actually occurs. For this purpose a screening questionnaire, the so-called Balansmeter, was developed [IJ. Kant et al., unpublished data] based on data of the Maastricht Cohort Study [22] . Internal validation in the Maastricht Cohort Study and external validation in a prospective cohort of bank employees in the Netherlands revealed good predictive properties for future long-term sickness absence, or disability [IJ. Kant et al., unpublished data] . As such, the Balansmeter may constitute a sound basis for screening and the application of a preventive approach, in which employees at high risk for future sickness absence can be detected and offered early consultation to prevent or reduce future sickness absence and subsequent disability. The aim of this study was to examine the efficacy of structured early consultation among employees at high risk for future long-term sickness absence, as identified by the Balansmeter, in the prevention or reduction of sickness absence over a 1 year follow-up period by means of a RCT.
Methods

Design
A randomized controlled trial (RCT) was conducted in the occupational health setting. Employees at high risk for long-term sickness absence, as identified by the Balansmeter, were randomized to receive structured early consultation with the occupational physician (OP) or to be followed up in a control group. Randomization sequences were generated by an independent research assistant using computerized random number generators. Block randomization (block size 2) was used to ensure equal numbers in each group and smooth enrollment in the trial over time. The primary outcome concerns sickness absence, which was measured objectively over a 12-month follow-up period between two through 14 months after completion of the Balansmeter. This study complied with the Declaration of Helsinki. Informed written consent was obtained from all participants in the trial. The complete study was introduced by the occupational health service from the participating company. The OPs from this occupational health service carried out the consultation, through which the whole study is covered by the medical guidelines of the occupational health service, thereby ensuring all subjects' privacy.
Procedure
This study was conducted in a large banking company in the Netherlands. The total population of this company was in 2003 characterized by a mean sickness absence of 5.0% (4.0% in men and 5.6% in women). In 2003, a random selection of 9,863 of 28,000 employees of this company received the screening questionnaire, the so-called Balansmeter [IJ. Kant et al., unpublished data] , at their home address. In the invitation letter, employees were asked to provide written informed consent, which covered the usage of the questionnaire data, company data on sickness absence, and the possibility to be part of the trial. After 2 weeks a reminder was sent to all non-respondents. Recruitment started in January 2003 and was completed in October 2003. In total, 4,950 employees (50.2%) responded to the questionnaire.
The Balansmeter, specifically developed for employees with an office work environment, was used to identify the employees at high risk for future long-term sickness absence. The Balansmeter was developed and validated in the Maastricht Cohort Study [22] , and captures 19 individual predictors for men and 22 for women. Due to overlapping in predictors between men and women, the Balansmeter captures 34 multiple-choice questions originating from domains of the work environment, e.g., working conditions, psychological job demands; characteristics of the private situation, e.g., having to care for a chronically ill family member, the occurrence of lifeevents in the past year; (mental) health status, e.g., depressed mood; demographic factors, such as age and gender, and sickness absence history. Using an algorithm based on the weighted factors of the individual items of the model, a total score can be calculated, with higher scores indicating a higher risk for future long-term sickness absence [IJ. Kant et al., unpublished data] . A cut-off point has been defined, giving priority to a high specificity. For men, this resulted in a specificity of the Balansmeter of 94.4% and a sensitivity of 49.4% to detect future long-term sick leave ([28 days) during the next year. This corresponds with a Relative Risk (RR) for long-term sickness absence of 13.39 (95% CI 8.89-20.15). For women the specificity was 94.7% with a sensitivity of 30.3%, resulting in a RR for long-term sickness absence of 5.79 (95% CI 3.75-8.94). Subjects were not only selected because of their current health status, although it is observed that subjects with a chronic condition are more prone to be selected by the Balansmeter.
For this RCT, employees were eligible if they scored above the predefined cut-off point of the Balansmeter, were not absent from work, not pregnant and not receiving treatment by the OP at the time of completing the Balansmeter. A total of 299 respondents fulfilled these criteria. Due to a data processing error, initially 327 respondents were randomized, including 28 respondents who were incorrectly classified as scoring above the cut-off point of the Balansmeter. These persons were excluded from the trial and explain the different numbers of employees allocated to the experimental and control group.
For the intention-to-treat analysis we had to exclude subjects on baseline criteria that became only apparent after randomization, that is, after randomization we had to exclude those absent from work at the start of follow-up on sickness absence (2 months after receiving Balansmeter), since early consultation targets at those not on sick leave. Also excluded were those who left the ABN AMRO organization at one point during the follow-up period, as no objective sickness absence data could be obtained for these subjects. Pregnant women were excluded to avoid counting absence spells specifically related to pregnancy leave. Furthermore, one person was excluded because she indicated to already receive treatment before the start of the trial.
In this study, also a modified intention-to-treat analysis was applied in which we additionally excluded those already receiving treatment by the OP, and those who had sought external treatment in the time lag between completion of the screening questionnaire and the consult with the OP, because for these persons early consultation was no longer applicable.
For the per-protocol analysis we additionally excluded those employees in the experimental group who did not accept the invitation for the consult with the OP. As such, the per-protocol analysis will reflect the group for which it was succeeded to advance intervention before sickness absence could occur.
A flow diagram on patient recruitment, allocation and outcome assessment is presented in Fig. 1 .
Intervention
Employees at high risk for long-term sickness absence were randomized in an experimental group receiving early consultation or in a control group receiving care as usual. The focus of the experiment was the timing of the intervention, that is, before sickness absence might actually occur, rather than the type of intervention. Employees in the experimental group were invited for an extensive, one to one and a halve hour, consultation with the OP. The OP was chosen as the expert for consulting with employees at high risk for long-term sickness absence, because this occupational group is specifically equipped for recognizing work-related and non-work-related conditions and their interactions, as well as equipped for realizing targeted referrals to specialized care. The average number of days between receipt of the Balansmeter at their home address and the consult with the OP was 79.01 days (SD 24.53). Individual Balansmeter results were sent to the OPs in advance of the actual consult with the employee. Structured early consultation was conducted according to a protocol, capturing several steps. The first step of the consult consisted of clarification of the main symptoms and complaints. This was done by going through the individual Balansmeter results and through the conduct of a social and medical anamnesis as well as an anamnesis of the private situation and work situation, e.g., job history, job content, working conditions and terms of employment. Following problem and symptom clarification, the next step in the consultation was to explain the relation between these symptoms and risk of future long-term sickness absence. The final step of the consult consisted of explaining and discussing the expectations and benefits of early treatment for the employee. This consult may then result in a targeted intervention focusing at the specific complaints presented by the employee. Targeted intervention may consist of various conventional treatments, ranging from additional sociomedical counseling by the OP to psychotherapy, counseling by a social worker, or specialized and/or intensified care for a specific disease. In the present RCT, 84 employees had a consult with the OP, another 14 received additionally treatment besides the consult with the OP, as retrieved from questionnaires completed by the OPs. Participants in the control group were offered no research intervention. If employees in the control group asked for help or in case of sickness absence, they received care as usual from the occupational health service.
In an earlier pilot study by two OPs of the occupational health service, specific information about the target population, and way of consulting this particular group, was obtained. In the RCT, a total of 12 OPs participated. They received a 1-day training in the conduct of structured early consultations before the study started. Besides explaining the aim of the study, the training focused on the different steps in the protocol for structured early consultation as described above. Based on experiences from the pilot study, the training further specifically aimed at the attitude needed for specifically consulting with employees who present themselves with relatively mild complaints and not yet on sick leave. Therefore, special attention was paid to symptom clarification and awareness raising for this target group. Finally also tools and means for referral to specialized care following the consult were provided during this training. Employees for modified intention to treat analysis (n=131)
Outcome Measurement
Employees for modified intention to treat analysis (n=111) Fig. 1 Flow diagram of patient recruitment, allocation and outcome assessment 28 days of sickness absence the employer is obliged to have completed a plan for reintegration and to report these employees to the sick leave insurance company. In line with the development of the Balansmeter, predicting sickness absence starting 2 months after completion of the questionnaire, the follow-up on sickness absence captured a 12-month follow-up period between two through 14 months after completion of the Balansmeter. Apart from the sickness absence data based on the company records, employees were asked in the Balansmeter to indicate whether they were absent at the time of completing the questionnaire. This information was used to exclude the employees absent from work at the time of completing the questionnaire.
Statistical Analysis
Based on the experiences within the Maastricht Cohort Study [22] , we expected the incidence of long-term sickness absence of those scoring above the cutoff point of the Balansmeter to be 50% over a 1 year follow-up period. To reduce this rate from 50 to 35% (implying a 30% decrease), a power calculation before the study indicated that we would need 145 participants in both groups with a power of 0.9 and an alpha of 0.05. Data were analyzed on an intention-to-treat, modified intention-to-treat and per-protocol basis. Poisson regression analyses were used to test differences in sickness absence duration and sickness absence frequency. Other statistical procedures included Chi-square tests. All analyses were performed using SPSS and SAS.
Results
Baseline characteristics of all participants in the trial are displayed in Table 1 . Age, mean number of years working for the company, and working hours per week were comparable in both groups. Small differences between the groups exist with respect to gender, educational level, and prevalence of conflicts with supervisor, depressed mood, the presence of a long-term illness, and the occurrence of life-events in the past year. Table 2 shows differences in sickness absence over a 1 year follow-up period between the experimental and control group when analyzed according to the intention-totreat and modified intention-to-treat principle. When analyzed according to the intention-to-treat principle, participants in the experimental group showed a lower total sickness absence duration, lower sickness absence frequency, and lower proportion of long-term sickness absence spells as compared with the control group. Although relevant differences were observed, these differences were not statistically significant. The intentionto-treat analysis in the present study provides a more conservative estimate of the effectiveness of early consultation by including participants who were randomized for consultation but did not fulfill the criteria for early intervention. The modified intention to treat analysis, in contrast, revealed substantial and statistically significant differences in total sickness absence duration between the experimental and control group over 1 year follow-up. Table 3 shows differences in sickness absence over a 1 year follow-up period between the experimental and control group when analyzed according to the per-protocol principle. As shown in Table 3 , substantially and statistically significant differences were observed with respect to sickness absence duration and the proportion of long-term sickness absence spells between the experimental and control group, with an almost twofold higher number of total number of sickness absence days over 12 months follow-up in the control group versus the experimental group. These analyses were also stratified for gender. In The per-protocol analyses for total sickness absence duration were also stratified for educational level. Nonsignificant differences in sickness absence duration were observed between the experimental and control group in the groups of employees with a low educational level [ 
Discussion
The aim of this study was to evaluate the efficacy of early consultation in an occupational health setting for employees at high risk for future prolonged sickness absence in a RCT. To our knowledge, this is the first study examining the timing of intervention in relation to future long-term sickness absence. The RCT revealed substantial differences between the experimental and control group with respect to total sickness absence duration in favor of the experimental group. Stratified analyses for gender and educational level were also conducted, since they are often reported to be associated with sickness absence [23, 24] . In general, sickness absence duration was highest among women and among those with medium educational level. However, also the reduction in sickness absence was highest in the experimental group of these strata.
Screening employees at risk for future long-term sickness absence was done by means of the Balansmeter. The Balansmeter is capable of identifying the workers at risk, since in this study population the risk for long-term sickness absence was significantly higher for the selected employees as compared to the non-selected employees. For men the Relative Risk for long-term sickness absence was 3.90 (95% CI 2.35-6.45) and for women 2.62 (95% CI 1.44-4.77) [IJ. Kant et al., unpublished data] . It should be noted that this is especially remarkable given the fact that the sickness absence percentage in the total company was rather low at the time of study, which is in general negatively associated with the positive predictive value of a screening instrument. It should be noted however, that due to the response rate of 50% many employees at risk could not be identified.
Relevant differences in sickness absence duration were already observed in the intention-to-treat analysis, and were about as high as we expected from the power calculation. However, these differences failed to reach statistical significance. This can be attributed to the lower incidence of sickness absence in this study population as compared to the population which was used for the development of the Balansmeter. The power calculation of this study was based on the latter incidence. Although the incidence of sickness absence in the current study was much lower than expected, the modified intention-to-treat and per protocol analyses revealed that sickness absence was substantially and significantly lower in the experimental group as compared to the control group. Considerable differences in the efficacy of structured early consultation in reducing long-term sickness absence were observed when comparing the results of the intentionto-treat versus modified intention-to-treat and per-protocol analyses. Quite a few subjects in the experimental group had already sought treatment before the consult with the OP. These subjects were excluded from the modified intention-to-treat and per-protocol analyses because adding early intervention to an already ongoing treatment would probably have no surplus value, and in that case the expression early consultation would be no longer applicable. This exclusion criterion may have resulted in an overestimation of the results from the modified intentionto-treat and per-protocol analyses, if these employees would be characterized by a higher level of complaints. On the other hand, when employees in the control group also have sought treatment, resulting in beneficial effects, then the results of the modified intention-to-treat and per-protocol analysis may be underestimated again. This point further stresses that early consultation is only effective among those who have not sought treatment themselves yet and emphasize the need of a short(er) time lag between screening and consultation with the OP. In this RCT the time lag between completion of the Balansmeter and the consult with the OP was on average 79 days, of which the dispatch of questionnaires, monitoring response, reminders, checking informed consent, and subsequent data processing and randomization took about 42 days. In order to reduce the time lag between completion and the actual consult, an electronic web based version of the screening questionnaire is under development. This application may reduce the time lag by more than 50%. Further research should indicate how this time lag can be further reduced.
It should be noted that in this study the per-protocol definition is relatively mild, implying that employees at least had a consult with the OP. Further research should investigate the optimal intervention for this population, where existing treatments may be adjusted to the mild level of complaints and/or fine-tuning of treatments with regard to different target populations, for example focusing on musculoskeletal or mental health complaints, or educational level.
Especially in early consultation, at the beginning of a help-seeking process of the employee, we expect the role of the physician in both the guidance towards treatment and treatment itself to be very large. Therefore, differences in treatment effect between the different OPs cannot be ruled out. Given the numbers of employees and OPs in this RCT, subgroup analyses to explore these potential differences could not be conducted however. This subject is an important source for improvement and further study.
A cost-benefit evaluation was not part of this study. However, based on the intention to treat analysis we calculated that the decrease in sickness absence days in this study was 681 days. Using the average labor cost in the study population of € 189 per worker per calendar day, the profits of reduction of sickness absence in this study amounted to € 127,368. As this study is an RCT, this amount saved can be attributed to 50% of the screened population. It remains important, however, to monitor the profits of reduction of sickness absence versus the costs in terms of for instance monitoring, screening and treatment costs, of which the treatment costs will capture the majority of expenditure. Also with regard to cost-benefit evaluations, it might be beneficial to adjust consultations to the relatively mild stage of complaints among employees at risk for sickness absence, and/or to focus on more specific target groups.
Efficacy of structured early consultation was evaluated among employees with an office work environment. Therefore, this study is not fully representative for the general working population, limiting the external validity of our findings. Still, we would argue that the disadvantages concerning the ability to generalize our findings do not outweigh the advantages of this study population and intervention. That is, the RCT was developed for use in the occupational health care setting, characterized by a case load of stress-related (mental) disorders, in contrast with specialized care, where patients present with more clearly defined disorders. At this time, separate Balansmeter modules are being developed for use in other work environments, including industry and health care, enabling the evaluation of structured early consultations in other settings.
In conclusion, while future studies should explore several aspects for further improvement, regarding more specific target groups, adjusted treatments and a swift start of early treatment after screening, the results of this study clearly indicate that structured early consultation with the OP, aiming at employees with a high risk for future longterm sickness absence, appears to be a promising strategy for preventing and/or reducing sickness absence.
